[G(i) proteins in regulation of water permeability of the rat kidney collecting tube epithelium cell membrane].
Principal mechanism of the transepithelial water permeability increase in the kidney collecting ducts in response to vasopressin involves insertion of aquaporin 2 (AQP2) into the apical membrane. Previously we have shown that water permeability of the basolateral membrane also may be increased with stimulation of V2-receptors. It is known that inhibition of G(i)-proteins with pertussis toxin blocks redistribution of AQP2 into the apical membrane following the application of vasopressin or forskolin. The aim of the present study was to investigate potential involvement of G(i)-proteins in regulation of basolateral membrane water permeability. Effect of pertussis toxin on the ability of desmopressin to increase the basolateral membrane osmotic water permeability was investigated, and the expression of Galpha(i)2 and Galpha(i)3 genes under normal conditions and after 2 days of water deprivation were evaluated. We demonstrated that dehydration leds to a 30% increase of Galpha(i)3 mRNA content while the Galpha(i)2 mRNA level remains unchanged. In control experiments, basolateral membrane water permeability increased in response to desmopressin from 59.2 +/- 6.61 to 70.6 +/- 9.2 microm/s (p < 0.05, paired t-test). Pertussis toxin completely blocked this reaction (53.5 +/- 5.18 vs 50.1 +/- 6.50 microm/s, respectively). We conclude that G(i)-proteins participate in the mechanism of the basolateral membrane water permeability increase in response to stimulation of V2-receptors. Clarification of the G(i)-proteins role in this process requires further investigation, but most likely they are involved in regulation of aquaporin transport and insertion into the cell membrane.